Experimental
In FT-MW spectroscopy short microwave pulses transmitted into an evacuated Fabry-Perot resonator are used to induce a macroscopic polarization in molecules with a permanent electric dipole moment.
The subsequent rotational coherence decay is digitally recorded in the time domain, averaged and Fourier transformed to the frequency domain to yield the resonance frequencies. The resonator is mechanically tuned to scan the desired spectral regions within the operating range of the instrument (6-18 GHz). The accuracy of the frequency measurements is better than 3 kHz. Rotational transitions separated less than 10 kHz are resolvable.
Methyl β-D-ribofuranoside was synthesized as follows. Figures S1 and S2 (pages 4 and 5). Interactive view (pdf only) of the MP2 structure of the two observed conformers. Figure S3 . Experimental rotational spectrum of β-D-ribofuranoside and comparison to the simulated spectra of conformers 1 and 2 based on fitted parameters. Rev., 2013 Rev., , 113, 1851 Eur. J. Biochem., 1980, 111, 295; Pure Appl. Chem., 1981 , 53, 1901 . The primed atom notation used in nucleosides is adopted for simplicity). 
